Mertk in daily retinal phagocytosis: a history in the making.
It took 62 years from the description of the retinal dystrophy in rats from the Royal College of Surgeons (RCS) strain to the discovery of the molecular defect underlying the phenotype. Phagocytosis of photoreceptor outer segments (POS) by retinal pigment epithelial (RPE) cells follows a daily rhythm with a peak of activity 1.5-2 h after light onset for rod photoreceptors. We identified a deletion in the Mer tyrosine kinase (MerTK) receptor in RCS rat that abolishes internalization of POS by RPE cells. Accumulation of debris in the subretinal space then leads to drastic photoreceptor degeneration and rapid loss of vision. Interestingly, in wild-type mice and rats, MerTK is phosphorylated at the time of the phagocytic peak. We also demonstrated that the couple alphavbeta5 integrin receptor and MFG-E8 ligand synchronizes daily retinal phagocytosis. Indeed, when either one is absent in knockout mice, phagocytosis follows steady-state levels, and peak activation of integrin-associated protein and of MerTK does not occur. We now have a more precise picture of the sequence of molecular events governing retinal phagocytosis. However, requirement of MerTK ligands in vivo and linked signaling pathways still remain elusive so far.